Biological adaptation of the myocardium to a permanent change in loading conditions.
Cardiac hypertrophy due to permanent mechanical overloading is only one example among thousands of the general process of biological adaptation. The process is randomly governed and results in at least one thermodynamical benefit: to be adaptational and to induce several changes in gene expression. Some of these changes are detrimental, some can even be useless. The cascade of events which finally leads to a permanent modification of the genetic expression involves an initial signal, likely to be the stretch, a pathway which transducts the signal, and a transient change in genetic expression which transmits competence to the cell to be transformed. The permanent modifications occur at all cellular levels including the sarcomere, sarcolemma, energy metabolism, and extra-cellular matrix, but they are species-specific and differ in the ventricles and the atria.